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This  nanoxaadun  is  concern.'  . pi/  .msu-Lly  with  o.  3.  . - ud  evaluation  of 
data  reported  by  the  Jlsrroganaett  Bey  Karine  Laborc-.c  *y.  The  data  it- 
self arc  related  to  their  uo rU  on  the  aedi:aents  uf  Iiarvagansett  Bey. 

The  physical  parameters  of  interest  to  our  profcl  :.ue  a:  . densities  of  the 
sediments  and  their  poroaitiea.  The  densities  e . , -.in  the 

dry  state  and  in  situ.  The  porosity  ne  are  concerned  vr  th  is  the  ratio 
of  the  voids,  pre aunably  filled  with  water,  to  the  iret  bulk  voluue. 

Those  parameters  are  of  interest  to  us  "because  they  ere  related  to  atten- 
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range  of  '/clue ci  for  Dp  represents  the  range  of  values  of  E>p  given  in  the 
Nor ragan sett  report . 

Il  the  values  of  Dg  given  in  the  Narragensett  data  fee  plotted  against 
Wy  w»  have  a substantially  smooth  curve  of  the  same  form  ac  equation  (4) 
requires,  ( gun  ..  but  superposition,  of  this  curve  over  the  family  of 
Figure  1 shove  tl  a data  curve  to  cut  across  the  family  of  curves  as  the 
water  content  increases.  Moreover,  the  transition  ip  a smooth  one.  Kov 
the  roughly  parallel  curves  in  the  family  of  Figure  1 can  be  tilted  by 
changing  the  value  of  Dj,<  to  some  other  constant  value  and  this  would  yield 
a new  family  of  the  same  fbrro  but  with  a different  aspect  reflecting  this 
change  in  D&*  This  suggests  the  possibility  of  determining  analytically 
the  values  of  I)p  a d Dm  required  to  produce  the  curve  of  Figure  2.  To 
do  this  vu  select  two  values  of  Dg  from  Figure  2 widely  separated.  Thus 
when 


Ww  » 15 

Dg  = 2.125  &n/cn? 

Wj)  : 60 

Dg  = 1.320  gm/cm3 

Assuming  Dp  to  be  constant  but  of  unknown  value  and  that  our  equa- 
tion is  of  the  form  of  formula  (6), 

(7)  Dd  - 85  X 2.? 25  PM 

100  Dm  - 15  x 2.125 


(8)  Do  = lpD  x 1-32  % 

KJU-I^fl-60-  X r.321i 

We  assume  that  Dp  is  constant  for  the  curve  of  the  data  and  equate 
the  two  quantities  solving  for  Dm  whence  Dm  - .38744  ga/cn3.  This  is 

not  the  density  of  sea  water  assumed  in  the  report  but  may  he  the  density 
of  sea  vaster  at  the  temperature  at  which  the  sediment  dried.  The  density 
of  water  in  the  pycnometer  at  the  temperature  of  the  determinations  is 
83-00  probably  less  than  unity.  However,  our  interest  at  the  moment  is  to 
see  whether  or  not  we  esa  fit  the  data  to  a curve  of  the  fort  of  equation  (4). 


The  next  step  is,  obviously,  to  substitute  the  value  of  .98744  for 
Dm  in  the  quantities  defined  by  (7)  end  (8)  end  solve  for  Dp  in  both 
cases,  though  only  one  is  necessary  3ince  the  value  determined  for  Dm 
was  determined  by  assuming  Dp  to  bo  constant.  Solving  these  for  Dp 
yields  for  Dp  a value  of  2.667  gra/an3. 


To  3ce  how  well  we  have  done  It  is  only  necessary  to  compute  Dg 
from  fbrraula  (4)  using  these  two  values  for  Dm  cud  Dp  and  plot,  DS  as  a 
function  of  Wy.  This  curve  is  shown  in  Figure  3.  This  curve  closely 
describes  the  values  of  Dg  reported. 
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ERROR  FUNCTIONS 

Vk  v'n  no  r find  the  effect  on  Ds  of  an  error  in  D{.j  by  finding  the 
derlvat  vo  of  L. , win  respect  to  D^.  This  derivative  is : 

A fDel  100  Dp2  Ww 

{9'  d”OT  s £ttoo 

If  vo  aanuas  that  the  density  of  sea  './at or  which  prevailed  when  the 
sample  was  "in  situ"  is  1.02  go/ cm3  and  the  density  of  the  water  at  the 
tempo  rat  ure  at  which  the  sediment  was  dried  was  .98744  groma/cm3,  then 
the  -error  f auction  becaxr.es 


(10) 


d (Os)  = 


100  Dp  Wyf 


7T2 


x .03256 


[(100  - Ww)  Dm  + \-M  Dd]‘ 

This  function  is  plotted  against  Wy  i3  Fli^xre  k. 

It  is  also  of  interest  to  consider  the  effect  of  an  error  in  Dm  upon 
the  bulk  density  of  the  dry  material  by  finding  the  rate  of  change  of  Dp 
with  Dm.  Thus  we  differentiate  formula  (6)  and  get  - 


(U) 


d_ 

d 


Vy  DS2  (100  - Wy) 
(100  Dm  - % Ds)S 


The  error  function  would  then  be:- 


(12) 


d(DD)  = _%DS  (10°  - Wy)  x ,q3256 


(ioo  dm  -vw  ds) 

This  function  is  plotted  against  % in  Figure  ( 5 )- 


This  plot  shows  that  an  error  in  By  will  re  suit  in  errors  in  Dp 
which  are  negative  and  increase  as  a function  of  Wty.  The  error  assumed 
here  is  .03256,  the  difference  between  the  density  of  sea  water  in  situ 
and  the  density  required  to  fit  the  data  to  a single  continuous  curve. 
Tee  magnitude  of  the  errors  corresponds  to  the  changes  in  dry  density 
reported. 


interpretation 

The  interpretation  to  be  placed  on  the  Navrngaooett  sediment  data 
in  consequence  of  this  analysis  is  hypothetical.  One  can  eay  that  a 
single  value  of  dry  bulk  density  and  another  for  medium  density  suffice 
to  determine  a self  consistent  set  of  formulae  with  which  to  describe 
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• Cm  v.io  ? niyais  seems  to  Indict  .to  that  the  water  con- 

ic:;, 'n  tr  « only  • -n."»tor  t&iicb  nonce  to  be  known  to  eoUcllsh  the  ret 
bulk  density  and  t Its  porosity. 

Th*  aunoth  taro  a it.  on  through  e range  of  dry  bulk  densities  *vi- 
dtir  by  the  i’a  TcgunJott  datn  t&en  the  plot  of  vet  density  vb.  water 
content  sre  «*$  ux*'  to  the  fte-iilleo  'here  dry  bulk  density  Is  tin.* 
ptraiv  ter  of  ini  west  can  ba  reproduced  if  one  plots  Dg  vs.  V\;  froa  tbs 
formula : - 

(13)  M , 100  x • 987^.  x 2.667 

ttw  - v-rfr .‘967%  *5.667  Ww 

Tin  valuer  of  oroslty  can  bo  doterni.i  id  front  the  formula: 

(14)  *P  . x 100 

(100  - Vy)  . 9574jj_  2.  567  Wy 

Inspection  of  (13)  cud  (14)  will  shor  tl;at 

(15)  fi  P * P1^  "V  where  Qq  is  constant. 

t-M 


co~civsion 

It  seeas  more  reasonable  to  the  author  that  the  smooth  function 
evidenced  by  plotting  the  wet  densities  (reported  in  the  Narraganoett 
onalysis)  against  the  percentage  by  weight  of  water  is  explained  core 
simply  by  the  assumption  of  a constant  or  msen  dry  bulk  density  then 
the  srne  carve  cr-n  be  e;q>iained  by  accepting  a progressive  decrease  in 
dry  bulk  density  as  a Auction  of  water  content.  If  the  simpler  expla- 
nation is  reasonable  and  explanatory  of  the  data,  the  result  is  of 
inf>ortonce.  it  lorlcates  r.  simple  lev  and  points  to  the  vater  content 
as  the  iiqportont  parameter.  This  would  result  in  r.  considerable  raring 
in  the  time  required  for  sediment  analysis. 

Oc.e  may  speculate  that  the  densities  in  situ  reported  are  not  tliooe 
of  the  analysis  inasmuch  as  the  formula  (13),  which  describes  the  data, 
utilises  a value  for  the  medium  density  obviously  lover  tl  -n  sea  inter  ia 
situ.  However,  this  natter  con  be  set  right  if  one  replaces  this  value 
by  1.02.  The  error  in  Dg  arising  in  tills  connection  is  defined  by 
equation  (9)  mid  the  error  function  plotted  in  Figure  4.  Tins,  the  cha ngc 
in  aspect  between  the  curves  of  Figure  1 aad  that  of  the  data  probably 
are  related  to  physical  problems  inherent  in  the  nrocessir.  . of  the 
sonnies, 

■<  <U ft  A 

Conoid  L.  Cole 
Physicist 
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